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I CLAIM: 

1 . A shock absorber comprising 
first and second axially aligned cknders each having a liquid filled piston chamber, 
an axially displaceable piston received/ in said piston chamber, and means for dampening 
s axial displacement of said piston throlgh said liquid in said piston chamber. 

a piston rod axially extending jfetween and into said first and second cylinder piston 
chambers, f.rst and second axial enis of said piston rod being connected to said first and 
second cylinder pistons, respectively, and 

means for securing said firsthand second cylinders to a body and wheel suspension 
10 of a vehicle, respectively. 

2. The shock absorber o|^laim\l wherein at least one of said first and second 
cylinders is provided with a s^alel gas climber at an end thereof distal to said piston rod, 
said piston and gas chamber^ beiig sepa/ated by an axially displaceable dividing piston.. 

3. The shock absorber Af^laim 2 wherein each of said at least one gas chamber 
is is provided with a valve means fcfr adVwtfnfaf pressure therein. 

4. The shock absorbed of claim 2 wherein each of .said at least one gas chamber 
is disposed externally of the respective said cylinder, said gas chamber being disposed in 
a separate gas cylinder housiAg said dividing piston, the respective said piston chamber 
communicating with said gas finder via a conduit at said distal end of the respective said 

20 cylinder. 

5. The shock absofber of claim 1 further comprising first and second coil 
springs, said first coil spridg being associated with said first cylinder and having a first 
end axially fixed with resiect to said piston rod and a second end axially fixed with 
respect to said first cylinder, said second coil spring being associated with said second 

2s cylinder and having a firsjfend axially fixed with respect to said piston rod and a second 
end axially fixed with resrfect to said second cylinder. 

6. The shock abfeorber of claim 5 wherein said first and second coil spring first 
ends are axially fixed vlth respect to said piston rod by means of an annular end plate 
fixed to said piston rod lletween said first and second cylinders. 
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7. The shock absorber of claim 1 wherein said shock absorber further comprises 
a sleeve sending between said first and second cylinders, said sleeve sealingly engaging 
said firsi and second cylinders so as to define a sleeve cavity therebetween, said sleeve 
being relescopically displaceable with respect to at least one of said first and second 

s cylinders to allow for relative axial displacement of said first and second cylinders. 

8. The shock absorber of claim 7 wherein said sleeve is provided with a valve 
means for adjusting gas pressure within said sleeve cavity. 

9. The shock absorber of claim 7 wherein said sleeve is axially displaceable with 
respect to both of said first and second cylinders. 

10 10. The shock absorber of claim 7 wherein a first annular cavity is defined in an 
overlap region between said first cylinder and said sleeve, opposing axial ends of said 
first annular cavity being respectively defined by a first seal means fixed to said first 

m cylinder and sealingly engaging said sleeve and a second seal means fixed to said sleeve 

m 

|j! and sealingly engaging said first cylinder. 

g ib 11. The shock absorber of claim 10 wherein said first annular cavity 

fl communicates with said first piston chamber, a cross -sectional area of said first annular 
s 

P cavity measured in a plane perpendicular to a longitudinal axis of said piston rod being 
£ substantially equal to a cross seciional area of said piston rod. 

P 12. The shock absorber of claim 10 wherein said first annular cavity is provided 

\4, 20 wnh a valve means for adjusting gas pressure therein. 

13. The shock absorber of claim 10 wherein a second annular cavity is defined in 
an overlap region between said second cylinder and said sleeve, opposing axial ends of 
said second annular cavity being respectively defined by a first seal means fixed to said 
second cylinder and sealingly engaging said sleeve and a second seal means fixed to said 

?s sleeye and sealingly engaging said second cylinder. 

14. The shock absorber of claim 13 /wherein said second annular cavity 
communicates with said second piston chamber, a cross-sectional area of said second 

_ annular cavity measured in a plane perpendicular to a longitudinal axis of said piston rod 
• direction being substantially equal to a c/ss sectional area of said piston rod. 
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The shock absorber of claim 13 wherein said second annular 



cavity is 



provided with a valve means for adjusting gas pressure therein. 

16. The shock absorber of claim 7 further comprising first and second coil 
springs, said first coil spring being associated with said first cylinder and having a first 

5 end axially fixed wiih respect to said sleeve and a second end axially fixed with respect to 
said first cylinder, said second coil spring being associated with said second cylinder and 
having a first end axially fixed with respect to sleeve and a second end axially fixed with 
respect to said second cylinder. 

17. The shock absorber of claim 16 wherein said first and second coil spring first 
io ends are axially fixed with respect to said sleeve by means of an annular end plate fixed to 

said sleeve between said first and second cylinders, 

18. In combination, a first shock absorber according to claim 10 and a second 
shock absorber according to claim 10, wherein said first annular cavity of said first shock 
absorber is filled with liquid and is operative])' associated with said sleeve cavity of said 

15 second shock absorber such that a decrease/increase in the volume of said first annular 
cavity of said first shock absorber provides an increase/decrease in gas pressure in said 
sleeve cavity of said second shock absorber. 

19. The combination of claim 18 wherein said first annular cavity of said first 
shock absorber communicates with a first end of a control cylinder and said sleeve cavity 

20 of said second shock absorber communicates with a second end of said control cylinder, a 
control cylinder dividing piston being disposed within said control cylinder isolating said 
first annular cavity of said first shock absorber and said sleeve cavity of said second shock 
absorber. 

20. The combination of claim 19 wherein said control cylinder dividing piston is 
25 provided with a piston rod sealingly received in a reduced cross section portion of said 

control cylinder toward said control cylinder first end such that an extending end of said 
piston rod isolates said first annular cavity of said first shock absorber. 

21. The combination of claim 18 wherein the first annular cavity of said second 
shock absorber is filled with liquid and is operatively associated with said sleeve cavity of 

ao said first shock absorber such thai a decrease/increase in the volume of said first annular 



Substitute Sheet 
<Rule26)RO/AU 



wo tmim wt/aiw/oi 127 

29 

cavity of said second shock absorber provides an increase/decrease in gas pressure in said 
sleeve cavity of said second shock absorber. 

22. A shock absorber comprising: 

a cylinder having a liquid filled piston chamber, 
5 first and second axially displaceable pistons received in said piston chamber towards 
first and second respective ends of said cylinder, 

means for dampening axial displacement of each of said first and second pistons 
through said liquid in said piston chamber, 

a first piston rod connected 10 said first piston and extending through said cylinder 
n first end, 

a second piston rod connected to said second piston and extending through said 
cylinder second end. and 

means for securing said first and second piston rods to a body and wheel suspension 
of a vehicle, respectively. 
15 w - 23. The shock absorber of claim 22 wherein said piston chamber is divided into 
first and second sub-chambers by a sealed gas chamber, said gas chamber being separated 
from said first and second piston sub-chambers by axially displaceable dividing pistons, 
said first and second pistons being received in said first and second piston sub-chambers, 
respectively. 

20 * 24. The shock absorber of claim 23 wherein said gas chamber is provided with a 

valve means for adjusting gas pressure therein. 

25. The shock absorber of claim 22 wherein said piston chamber is divided into 

first and second sub-chambers by a fixed seal, said first and second pistons being received 

in said first and second piston sub-chambers, respectively. 
25 26. The shock absorber of claim 25 wherein said first and second sub-chambers 

communicate with opposing ends of a gas cylinder via first and second conduits disposed 

adjacent said fixed seal in said first and second sub-chambers, respectively, said gas 

cylinder being provided with a gas chamber separated from said first and second conduits 

by axially displaceable dividing pistons. 
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27. The shock absorber of claim 22 further comprising first and second coil 
springs, said first coil spring being associated with said first piston rod and having a first 
end axially fixed with respect to said cylinder and a second end axially fixed with respect 
to said first piston rod. said second coil spring being associated with said second piston 

5 rod and having a first end axially fixed with respect to said cylinder and a second end 
axially fixed with respect to said second piston rod. 

28, The shock absorber of claim 27 wherein said first and second coil spring first 
ends are axially fixed with respect to said cylinder by means of an annular end plate fixed 
to said cylinder. 

10 29. The shock absorber of claim 22 further comprising a first sleeve telescopically 
disposed about and sealingly engaging said cylinder and extending from said cylinder first 
end, a distal axial end of said first sleeve being sealed such that said first sleeve defines a 
sealed first sleeve cavity, said first piston rod being fixed in relation to said first sleeve. 

30. The shock absorber of claim 29 wherein said first sleeve is provided with a 
is valve means for adjusting gas pressure within said first sleeve cavity. 

31. The shock absorber of claim 29 wherein a first annular cavity is defined in an 
overlap region between said cylinder and said first sleeve, opposing axial ends of said 
annular cavity being respectively defined by a first seal means fixed to said cylinder and 
sealingly engaging said first sleeve and a second seal means fixed to said first sleeve and 

20 sealingly engaging said cylinder. 

^ 32. The shock absorber of claim 31 wherein said first annular cavity 
communicates with said first piston sub-chamber, a cross sectional area of said first 
annular cavity measured in a plane perpendicular to a longitudinal axis of said first piston 
rod being substantially equal to a cross sectional area of said first piston rod. 

25 33. The shock absorber of claim 31. wherein said first annular cavity is provided 
with a valve means for adjusting gas pressure therein. 

34. The shock absorber of claim 29 further comprising a second sleeve 
telescopically disposed about and sealingly encaging said cylinder and extending from 
- said cylinder second end. a distal axial end of said second sleeve being sealed such that 
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said second sleeve defines a sealed second sleeve cavity, said second piston rod being 
fixed in relation to said second sleeve. 

O 35. The shock absorber of claim 34 wherein said second sleeve is provided with a 
valve means for adjusting gas pressure within said second sleeve cavity, 
s 36, The shock absorber of claim 35 wherein a second annular cavity is defined in 
an overlap region between said cylinder and said second sleeve, opposing axial ends of 
said annular cavity being respectively defined by a first seal means fixed to said cylinder 
and sealingly engaging said second sleeve and a second seal means fixed to said second 
sleeve and sealingly engaging said cylinder. / 
.io 37. The shock absorber of claim 36 wherein said second sealed annular cavity 
communicates with said second piston sub-chamber, a cross sectional area of said first 
sealed annular cavity measured in a plane perpendicular to a longitudinal axis of said 
second piston rod being substantially equal to a cross sectional area of said second piston 
rod. 

15 , 38. The shock absorber of claim 36 wherein said second sealed annular cavity is 
provided with a valve means for adjusting gas pressure therein. 

39. In combination, a first shock absorber according to claim 31 and a second 
shock absorber according to claim 31 wherein said first annular cavity of said first shock 
absorber is filled with liquid and is operatively associated with said first sleeve cavity of 

20 said second shock absorber such that a decrease/increase in the volume of said first 
annular cavity of said first shock absorber provides an increase/decrease in gas pressure 
in said first sleeve cavity of said second shock absorber. 

40. The combination of claim 39 wherein said first annular cavity of said first 
shock absorber communicates with a first end of a control cylinder and said first sleeve 

25 cavity of said second shock absorber communicates with a second end of said control 
cylinder, a control cylinder dividing piston being disposed within said control cylinder 
isolating said first annular cavity of said first shock absorber and said first sleeve cavity of 
said second shock absorber. 

41. The combination of claim 40 wherein said control cylinder dividing piston is 
ao provided with a piston rod sealingly received in a reduced cross section portion of said. 
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control cylinder toward said control cylinder first end such that an extending end of said 
piston rod isolates said first annular cavity of said first shock absorber. 
42, The combination of claim 39 wherein the first annular cavity of said second shock 
absorber is filled with liquid and is operatively associated with said first sleeve cavity of 
said first shock absorber such that a decrease/increase in the volume of said first annular 
cavity of said second shock absorber provides an increase/decrease in gas pressure in said 
first sleeve cavity of said first shock absorber. 
.43. A shock absorber comprising: 

a cylinder having a liquid filled piston chamber, 

an axially displaceablc piston received in said piston chamber, 

means for dampening axial displacement of said piston through said liquid in said 
piston chamber, 

a piston rod connected to said piston and extending through a first end of said 
cylinder. 

a sleeve telescopically disposed aboui and sealingly engaging said cylinder and 
extending from said cylinder first end, a distal axial end of said sleeve being sealed such 
that said sleeve define;; a sealed sleeve cavity, said piston rod being fixed in relation to 
said sleeve, and. 

means for securing one of said sleeve and said cylinder to a body of a vehicle and 
the orher of said sleeve and said cylinder to a wheel suspension of a vehicle. 

44. The shock absorber of claim 43 wherein said sleeve is provided with a valve 
means for adjusting gas pressure within said sleeve cavity, 

45. The shock absorber of claim 43 wherein an annular cavity is defined in an 
overlap region between said cylinder and said sleeve, opposing axial ends of said annular 
cavity being respectively defined by a first seal means fixed to said cylinder and sealingly 
engaging said sleeve and a second seal means fixed to said sleeve and sealingly engaging 
said cylinder. 

46. The shock absorber of claim 45 wherein said annular cavity communicates 
with said piston chamber, a cross sectional area of said annular cavity measured in a plane 
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perpendicular to a longitudinal axis of said piston rod being substantially equal to a cross 
sectional area of said piston rod. 

^ 47. The shock absorber of claim 45 wherein said annular cavity is provided with a 
valve means for adjusting gas pressure therein. 



shock absorber according to claim 45 wherein said annular cavity of said first shock 
absorber is filled with liquid and is operatively associated with said sleeve cavity of said 
second shock absorber such thai a decrease/increase in the volume of said annular cavity 
of said first shock absorber provides an increase/decrease in gas pressure in said sleeve 
io cavity of said second shock absorber. 

49. The combination of claim 48 wherein said annular cavity of aid first shock 
absorber communicates with a first end of a control cylinder and said sleeve cavity of 
said second shock absorber communicates with a second end of said control cylinder, a 
control cylinder dividing piston being disposed within said control cylinder isolating said 

is annular cavity of said first shock absorber and said sleeve cavity of said second shock 
absorber. 

50. The combination of claim 49 wherein said control cylinder dividing piston is 
provided with a piston rod sealingly received in a reduced cross section portion of said 
control cylinder toward said control cylinder first end such that an extending end of said 

20 piston rod isolates said annular cavity of said first shock absorber. 

51. The combination of claim 48 wherein said annular cavity of said second shock 
absorber is filled with liquid and is operatively associated with said sleeve cavity of said 
first shock absorber such that a decrease/increase in the volume of said annular cavity of 
said second shock absorber provides an increase/decrease in gas pressure in said sleeve 

25 cavity of said first shock absorber. 



5 



48. In combination, a first shock absorber according to claim 45 and a second 
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